Circulatory phenomena are complex organic functions that depend on several factors as blood viscosity, vascular walls elasticity, cardiac pump rhythm, discontinuous activity, various resistance to blood flow in tissues and spontaneous or induced vasomotor responses. Doppler ultrasonographic method is a valid tool for performing mammary blood flow recordings. Seven Bruna Italiana cows (average age 5 years) during 3 different period of lactation (40, 100, 210 days after the delivery) and during the dry period (290 days after the delivery) were used for our study. Systolic and diastolic flow speeds recordings of right and left external pudendal arteries (before the cranial and the caudal mammary bifurcation) were carried out on each subjects by means of a Pulsed Doppler System. By appliyng repeated measures ANOVA between the different lactation phases and the dry period systolic and diastolic blood flows both for right and left external pudendal artery showed the same pattern. The systolic speed of right and left external pudendal arteries showed the following statistical significances: systolic speed before milking (F (3,18) =37.71; P<0.0001, right artery morning; F (3,18) =30.91; P<0.0001, left artery morning; F (3,18) = 52.94; P<0.0001, right artery afternoon; F (3,18) =32.49; P<0.0001, left artery afternoon); diastolic speed before milking (F (3,18) =19.89; P<0.0001, right artery morning; F (3,18) =24.09; P<0.0001, left artery morning; F (3, 18) =36.75; P<0.0001, right artery afternoon; F (3, 18) =41.56; P<0.0001, left artery afternoon). No statistical significant differences were found after milking both in morning and in afternoon for the different lactation phases and the dry period. The obtained results give a contribution to the physiologic knowledges of the cow mammary activity and led us to better understand the complex vascular phenomena during the different lactation and dry periods.
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INTRODUCTION
It is known that the physiological state alteration of the mammary gland are associated to mammary blood flow changes. Uptake of nutrients across the gland is a product of blood flow and arterial-venous difference. Therefore, accurate measurement of mammary blood flow is a requirement for assessing mammary uptake of nutrients and hormones [10] .
Although the obviousness of the circulation's transport function importance, little is known on the regulation mechanisms of blood flow rate to the mammary gland; however, a close relationship between mammary blood flow and gland metabolic activity seems to be present [4, 9] . Thus, any factor which alters mammary blood flow may affect milk secretion by changing the gland's supply of oxygen and milk precursors [14] .
With the aim to provide information on the mammary gland functional conditions during lactation in ruminants, several investigations have been carried out on vascular flows [8, 10, 15, 18] . Circulatory phenomena are complex organic functions that depend on several factors as blood viscosity, vascular walls elasticity, cardiac pump rhythm, discontinuous activity, various resistance to blood flow in tissues and spontaneous or induced vasomotor responses [5] .
Doppler ultrasonographic method, as described by Drost in1978 [7] , is a valid tool for performing mammary blood flow recordings; it is based on transit ultrasounds and because the probe is not surgically applied to the examined blood vessel this technique is different from present-day methods e.g. thermodilution and electromagnetic flowmeter [8] .
On the basis of this knowledge, we investigated mammary blood flow by means of a pulsed waveDoppler ultrasonographic technique.
MATERIALS AND METHODS
Seven Bruna Italiana cows (average age 5 years), clinically healthy and in good nutritional conditions, during 3 different period of lactation (40, 100, 210 days after the delivery) and during the dry period (290 days after the delivery) were used for our study. Mean milk production was: 25 l/day 40 days after the delivery; 22 l/day 100 days after the delivery and 15 l/day 210 days after the delivery. The animals were stabled in the same breeding and were fed on unifeed diet adapted to the different lactation and dry periods, with free access to water.
Animals were milked twice a day (at 7 a.m. and at 5 p.m.) by means of a milking machine 1 .On all subjects of systolic and diastolic flow speeds recordings of right and left external pudendal arteries (before of the cranial and caudal mammary bifurcation) were carried out by means of a Pulsed Doppler System 2 (PW-mode, 8 MHz probe, 50% gain, 7.5 power and 10 mm depth).
The probe was placed on the blood vessel to clearly visualise blood flow. Recordings were carried out on conscious standing cows at 40, 100, 210, 290 days from the delivery, before and after the morning and afternoon milkings. Seven days prior to each recording, animals underwent an adaptation period and they were handled with a Doppler equipment and heart rate recordings were carried out in order to evaluate a potential stressful situation. During the vascular flow speeds recordings, heart rate was between 60 and 70 beats/min (physiological values for this species) [1] .
In order to reduce as much as possible the examination bias, handlings during the adaptation periods and recordings were done by the same well experienced operator. Since intragroup variance showed no statistical differences, statistical analysis was carried out on mean values of the recorded parameters and on these values we applied the analysis of variance (repeated measures ANOVA), as to evaluate the statistical significant differences obtained by comparing systolic and diastolic speeds recorded during the first, the second, and the third phase of lactation before morning and afternoon milking and the dry period.
Furhtermore systolic and diastolic speeds recorded during the first, the second, and the third phase of lactation after morning and afternoon milking were also compared. All work presented here complies with current regulation covering animal experimentation in Italy. 2 show systolic and diastolic speeds of the right and left external pudendal arteries with their statistical significances in 7 Bruna Italiana cows before and after milking (a: morning; b: afternoon) and during the dry period.
RESULTS
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systolic and diastolic blood flows both for right and left external pudendal artery showed the same pattern. The systolic speed of the right and left external pudendal arteries showed the following statistical significances: systolic speed before milking (F (3, 18) =37.71; P<0.0001, right artery morning; F (3, 18) =30.91; P<0.0001, left artery morning; F (3,18) = 52.94; P<0.0001, right artery afternoon; F (3, 18) =32.49; P<0.0001, left artery afternoon); diastolic speed before milking (F (3, 18) =19.89; P<0.0001, right artery morning; F (3, 18) =24.09; P<0.0001, left artery morning; F (3, 18) =36.75; P<0.0001, right artery afternoon; F (3, 18) =41.56; P<0.0001, left artery afternoon). No statistical significant differences were found after milking both in morning and in afternoon for the different lactation phases and dry period. 
DISCUSSION
Analysis of the result showed a statistical significant decrease of systolic and diastolic speed of the external pudendal artery (right and left) during the dry period and the different lactation periods. Particularly, these results, closely related to the mammary functionality could be correlated with the well-known inverse linear relationship among the mammary blood flow and the intramammary pressure [14] . Furthermore, a decrease in intramammary pressure at the beginning of lactation may be responsible for the postpartum mammary blood flow increase [16] .
Mammary blood flow thus increases markedly at the onset of lactation, where also milk synthesis 
and nutrient requirement of the mammary gland is increased [12] . Intramammary pressure increase is a very important factor for the milk production. Between 2 and 5 hours after milking, the milk is stored in little ducts and then in great ducts. During this period, intramammary pressure increase proportionally to the milk production. Between 5 and 8 hours after milking the smooth muscle fibrocells are relaxed and milk is stored in the cistern. During this phase intramammary pressure increase less respectively to milk production to help the best refilling of the gland. Afterwards the pressure increase again and the milk production slows down till stop 24-72 hours after milking [17] . In dry animals, the lower mammary blood flow values recorded can be explained in terms of gland inactivity and physiological peculiarity [15] . Fasting [2, 3] and acute cold [13] or other stress [11, 19] on the other hand has a depressing effect on mammary blood flow and milk yield. Mammary blood flow is an important determining factor for nutrient supply to the mammary gland, and it is generally established that there is a fairly close correlation between mammary blood flow and milk production in goats and cows [6, 12] . Whether mammary blood flow is mainly determined by mammary metabolic activity, or if rate of mammary blood flow also has a more direct influence on mammary metabolism is still an unresolved question. The reason for the close correlation between mammary blood flow and milk yield, and the precise role of mammary blood flow in the regulation of milk synthesis is therefore not yet understood. It is still only poorly known how mammary blood flow is regulated, and whether the mammary metabolism influences mammary blood flow or vice versa. 
CONCLUSION
The obtained results give a contribution to the physiologic knowledges of the cow mammary activity and led us to better understand the complex vascular phenomena during the different lactation and dry periods. 
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